The current investigation was conducted to evaluate hematological and biochemical changes in naturally infected sheep and goats with Theileria spp. infection and to compare the conventional microscopic method of diagnosis with PCR amplification. A total of 200 blood samples (144 sheep and 56 goats) were collected and examined for the presence of Theileria infection. 12.5% and 39.5% blood samples were found positive with Theileria infection by microscopic examination and PCR amplification respectively. Hematological parameters were analyzed by automatic hematology analyzer (Diatron Abacus) while serum biochemistry was studied by Semi-automatic Chemistry Analyzer (Micro Lab 300). Hematological parameters revealed significant (p < 0.05) decrease in RBCs counts, Hb contents, PCV, MCH and MCHC values while non-significant (p > 0.05) correlation in MCV values of Theileria infected small ruminants. Biochemical analysis revealed significant (p < 0.05) reduction in total serum protein and albumin concentration while non-significant (p > 0.05) rise in urea and cholesterol level in infected animals compared to normal. Theileria piroplasms prevalence during early stage of disease without any clinical symptoms can only be identified through PCR amplification compared to microscopic examination.
Introduction
Theileriosis caused due to Theileria spp. (Piroplasmida, Theileridae) is a tick-borne protozoan disease found both in wild and domestic ruminants. Theileria genus belongs to Apicomplexa phylum including Babesia, Toxoplasma, Neospora, Plasmodium and others [1] . Theileriosis transmitted by ticks, caused high morbidity and mortality in infected animals resulted in higher economic losses in tropical and subtropical regions of the world [2, 3] . A total of six Theileria species caused ovine and caprine theileriosis from which Theileria lestoquardi considered highly pathogenic while T. ovis caused subclinical infection in sheep and goats [4] . (Figure 1 ). Blood sampling 200 blood samples (sheep = 144, goats = 56) were collected from apparently healthy small ruminants from selected herds located at different places during 2013. 10 milliliter (ml) blood was collected from sampled animals by puncturing jugular vein with sterilized syringe. 5 ml collected blood was poured in eppendorf having few drops of EDTA for extraction of DNA for PCR amplification; while other 5 ml collected blood was used for serum collection in order to determine hematobiochemical analysis. The collected blood samples were properly labeled including date, location and characteristics of animals as well as herds.
Microscopic examination
Thin blood smears were prepared in the field, then air dried and fixed in methanol (absolute) for 1 minute in the field. The blood smears were stained with Giemsa (5%) for 30 minutes in the laboratory and enquired Theileria spp. under immersion oil lens (× 1000). 250 microscopic fields were surveyed to identify the infected RBCs in order to assess the parasitemia ratio in the infected animals [15] . PCR amplification Inorganic method was used for DNA extraction [16] . The quality of extracted DNA was evaluated by spectrophotometer analysis at 260/280 nm density constant and gel electrophoresis. The extracted DNA was used for PCR amplification. The primers set 989 F; 5′-AGTTTCTGACCTATCAG-3′ and 990 R; 5′-TTGCCTTAAACTTCCTTG-3′ (Penicon) were used for amplification of 1098 bp portion of the ssu rRNA gene of genus Theileria. The final 50 µl PCR mixture contained of 5µl (1 ng µl -1) of template DNA, 5 µl of 10 X PCR buffer (100 mMTris-HCl (pH 9) 500 mMKCl, 1% Triton X-100), 5 µl of 50Mm MgCl2, 6 µl of dNTPs, 4 µl of each primer (µM) (Penicon) at a concentration of 10 pmol/µl, 2 U of Taq DNA polymerase (Vivintas) and 20.5 µl of PCR water. PCR amplification was done using a programmable thermal cycler (BIORAD). The cyclic conditions were at 94 °C for 5 min (initial denaturing step), followed by 35 cycles each at 94 °C for 1 min(denaturing step), at 60 °C for 1 min (annealing step) and 72 °C for 1 min (extension step) with a final extension step at 72 °C for 7 min. PCR amplified products were separated on 1.5% solidified agarose gel in TBE buffer and visualized by using ethidium bromide and UV-illuminator. The 100-1500 bp ladder (Vivantus) was used as DNA marker. Positive control genomic DNA of Theileria was provided by Professor Urike Seitzer (VIIRC, Borstel, Germany).
Haematological and Serum biochemical studies
The haematological values such as RBCs, WBCs, HB concentration, PCV, MCV, MCH and MCHC values were recorded of infected and healthy small ruminants. The sera of 
Results and discussion
Blood smear examination and clinical symptoms based diagnosis are useful in acute cases but meager in subclinical cases of theileriosis. As opponent to these methods, molecular assays are better for detection of piroplasms in carrier animals. PCR amplification method is more specific and sensitive than microscopy for diagnosis of Theileria piroplasms. A total of 12.5% and 39.5% blood samples found Theileria infected by microscopy and PCR respectively during present study. The sampling area, number of samples collected and Theileria positive samples are described in detail (Table 1) . 
